On the Physiological Action of the Muscles ivhich control and influence the Lower Jaw* By Thomas Brian Gunning.
The necessity for muscles of great power, and acting upon long levers, to turn the head quickly, is demonstrated by the action of the stcrno-cleido-mastoid. In very quick turning of the head the muscle acts instantaneously ; this, however is but seldom. In the ordinary rotation of the head, it takes no part whatever, unless the head is obstructed as when lying down on the side. But if the head is turned far around, the muscle always acts firmly in the last part of the movement. This can be verified if the body is held upright and the forefinger placed in the interclavicular notch, with the thumb and second finger resting on the tendons of the muscles, and notice taken of the tightening and relaxation of the tendons. The compara- is not met with in their vertical relation, the condyles being on some skulls more than half an inch lower than the mastoid processes, while on others the processes are as much below the condyles, the large proportion being between these extremes. These variations go far to show that the sterno-mastoid muscles are not intended to rock the head backward, for when the mastoid process is much lower than the condyles, and especially when it is large and projects forward somewhat, to correspond to the direction of the muscle it follows that as the head is pulled downward (by the trapezii, &c.) the mastoid processes go upward and forward ; consequently if the sterno-cleidomastoid were to act to bring the head down behind, the portion on the mastoid process?the strongest part of the muscle?would hold the head down in front, probably as much as that on the occipital bone would pull it down behind. But their action can be tested by lying down so as to remove the necessity for action of the muscles to hold the atlas. In this position (care being taken not to lift the atlas, or neck) the sternal portion of the muscles will not act in concert with the other muscles to rock the head back, even if the whole weight of the body is thrown upon the back of the head, and I have been unable to find any action in the clavicular portion, although the action of this part of the muscle is so delicate and prompt that it can be distinctly felt when the foot is raised in walking, the head and body being then thrown over to the other side to restore the balance. Further, when the sternocleido-mastoid and the splenius of the same side are acting in concert to pull the head down to the shoulder, no backward movement of the head is discoverable. This is conclusive, for both these muscles having similar insertions, if one rocks the head back the other must, and their combined action would be manifest if they exerted it.
It has been previously shown that this muscle acts as a rotator only by sometimes assisting the splenius, &c., of the opposite side, and as a lateral flexor, in connection with the splenius of the same side, but only when the head is obstructed, and then generally by its clavicular portion, the sternal acting only in extreme necessity. It balance, any pressure upon the forehead acts with increased force upon the atlas and brings the muscles into action to keep it upright. The action of the sternocleidomastoid muscles in these movements is but a modification of the service rendered by them in raising the head from the horizontal position, in doing which the muscles at first support more than the weight of the head, for in supporting the mastoid processes they support the atlas, and make it a fulcrum between the bulk of the head and the counterbalance at the other end of the lever, but as the body comes upright and the head into balance, the strain upon the sterno-inastoid muscles gradually diminishes, until the head is held by the posterior muscles, when the atlas bears all the weight vertically.
[A reference to the figure will render this explanation more apparent. The same figure also illustrates the action of the muscles of the lower jaw, and confirms the opinions expressed in the subsequent portions of this paper.]
The hyoid bone, in addition to the muscles which pass to it from parts above the lower border of the jaw, gives attachment to others, which pass up the front of the neck below the jaw. Of these the sterno-thyroid arises close to the centre of the posterior surface of the upper bone of the sternum, and falling back somewhat as it passes up, is inserted into the side of the thyroid cartilage, from whence the thyro-hyoid (appearing like a continuation of the preceding) goes up and is inserted into the body and greater cornu of the hyoid bone. The sterno-hyoid arises from the sternum and end of the clavicle and is inserted into the lower border of the body of the hyoid bone. It is separated considerably from its fellow at its origin, but crosses the sterno-thyroid and approaches it in the middle of its course; it leaves the front of the thyroid cartilege uncovered.
The omo-hyoid arises from the upper border of the scapula, and occasionally from the transverse ligament which crosses the supra-scapular notch. It passes across and up the side of the neck to be inserted into the body of the hyoid bone. It crosses under the trapezius and sterno-cleido-mastoid muscles but over the scaleni and thyro-hyoid. It is a double-bellied muscle united by a tendon which is held down by a process of the deep cervical fascia. The first portion is nearly horizontal in its course, but underneath the sterno-mastoid muscle, where the cervical fascia passes around the tendon, it turns up so that jthe second portion is nearly vertical in its course to the hyoid bone.
These are the directions of the muscle when at rest, but when active it approaches the line of its attachments and the cervical fascia is drawn upward and backward.
The digastric, another double-bellied muscle, has peculiar relations with the preceding. It arises from the digastric notch, on the inner side of the mastoid process of the temporal bone, and passes downward, forward, and inward, to the side of the hyoid bone, where its rounded tendon (after passing through the stylo-hyoid muscle) is held by an aponeurotic loop in connection with the side of the body of the hyoid bone above the insertion of the omohyoid. The muscle then passes forward and is inserted into a large depression on the inner side of the lower border of the jaw close to the symphysis. The tendon which divides the posterior and longer belly from the anterior, gives off a large aponeurotic layer, which is attached to the body and great cornu of the hyoid bone; and with the portion 011 the opposite side is termed the supra-hyoid aponeurosis, which forms a strong layer of fascia between the anterior portions of the two muscles, and a firm investment for the other muscles of this region. The digastric muscle is peculiar in not being inserted into the hyoid bone, but attached to it by a loop; this allows the muscle to act without interfering too much with the hyoid bone. The muscle has not, however, that freedom which is attributed to it as a reflected cord, for its aponeurotic connection with the hyoid bone and adjoining muscles prevents it from sliding through the loop which attaches it to the hyoid bone, except to a very limited extent. This powerful muscle exerts great influence from the various and important movements in which it takes part.
The last muscle to be described in this connection, the platysma myoides, is very distinctly separated from all the others. It is a broad thin plane of muscular fibres, immediately beneath the skin, on the side of the neck. It arises from the clavicle and acromion, and from the fascia covering the upper part of the pectorial, deltoid and trapezius muscles, and going upward and forward, it covers in the angle and the border of the jaw to the symphysis. It is inserted in the lower border of the jaw in front, but back of the commissure of the lips it is found interlaced with the muscles above. It affords muscular support to the integument, and cover to the muscles beneath, but leaves the thyroid cartilage and the front of the trachea free.
The service supposed to be rendered by the foregoing muscles is shown by the following selections.
J. Cruveilhier says :
" The sterno-hyoid, the omo-hyoid, the stemo-thyroid, and the thyro-liyoid are the simplest in their structure and the simplest in their action ; all cooperate to the lowering of the jaw. Moreover The absence of the platysma-myoides in some cases, and its inequality in others, proves that it is not of any consequence in depressing the jaw, which is a movement requiring great, promptness and exactitude. It may be held between the thumb and finger, near the front of the jaw, and if care is taken to discriminate between it and the integument, it may be felt that the muscle pays no attention to the movement of the jaw.
The muscles which centre in the hyoid bone have power to control and move the organs to which they are attached, (and of which they are in several instances important parts,) subject, however, to the following limitations. The stylo-hyoid ligament passes down on each side from the styloid process of the temporal bone to the little horn of the hyoid bone. These ligaments have, therefore, a slanting course, while the supra-hyoid aponeurotic layer, between the hyoid bone and the inner side of the front of the jaw, has a horizontal direction. By this arrangement the glottis and its covering, &c., are held at some If the end of the finger is placed just behind the origin of the cleido-mastoid during these movements, the omohyoid will be felt rising above the clavicle, and carrying the cervical fascia upward and backward; and if a finger is placed behind the mastoid process so as to cover the end of the digastric notch, the digastric muscle will be felt acting in concert with the omo-hyoid, and the anterior belly can be felt between the jaw and hyoid bone. The peculiar attachment of the digastric can now be appreciated, as the hyoid bone is left sufficiently free in its various movements, although it is at the same time the centre of control and support to the head. The importance of this support to the head can hardly be over-estimated, for the weight of the head beyond the atlas must be balanced. This the digastric and omo-hyoid muscles do effectually by acting upon the jaw, which is a lever whose length below the top of the atlas is over one-third of the height of the head above the atlas.
The points from which these muscle act are the mastoid process and the shoulder ; the vertex of their angle being in the hyoid bone, from whence they draw in the chin; in this direction they are very active and powerful.
They not only balance the head in locomotion and leave the other muscles free to act in deglutition, vocalization, and articulation, but frequently cooperate with them.
(To be Continued.)
